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S-plasty for pilonidal disease: modified primary closure 
reducing tension
Jae Keun Kim, Jin Cheol Jeong, Joung Bum Lee, KuK Hyun Jung, Byong Ku Bae
Department of Surgery, Armed Forces Capital Hospital, Seongnam, Korea
Purpose: S-plasty for pilonidal disease reduces the tension on the midline by distributing it diagonally and flattening the na-
tal cleft. The aim of this study was to evaluate the outcomes of S-plasty on simple midline primary closure and the clinical 
features of pilonidal patients in a low incidence country. Methods: S-plasty was applied on 17 patients from July 2008 to 
October 2010. Data of these patients were collected with computerized prospective database forms during a perioperative 
period and via telephone interview for follow-up. Surgical site infection (SSI) was defined according to the Center for Disease 
Control guidelines. The severity of surgical site infection was graded. Results: All patients were treated with primary 
S-plasty. Two patients (11.7%) developed low grade SSI. The average healing time after S-plasty was 18.1 days. No recur-
rences were observed. The mean follow-up period was 13.5 months (range, 6 to 33 months). Conclusion: We have shown that 
primary S-plasty for pilonidal disease is simple, and its surgical outcomes are compatible to the results of other surgical 
treatments. We present primary S-plasty as a feasible treatment option in a low incidence country.
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INTRODUCTION
Sacrococcygeal pilonidal disease is an inflammatory 
broad spectrum disorder in the intergluteal region [1,2]. It 
is prevalent in Mediterranean countries, but rare in East 
Asia [2]. The treatment depends on status of pilonidal dis-
ease, various treatments have been described [3,4], and the 
surgical removal of devitalized tissue remains a definitive 
treatment [4-6]. Though closure on the excised wound re-
mains controversial, a primary closed wound heals more 
rapidly than a laying open wound and needs simple dress-
ing, and also the primary closure is more simple and easier 
than the flap surgery [6]; however, the primary closed 
wound have been reported with a high impaired healing 
rate or recurrence caused by the tension perpendicular to 
the gluteal midline. For this reason, off-midline closure 
[5,7,8] and oblique fusiform incision [9] have been in-
troduced, but these procedures are vulnerable to perpen-
dicular tension for these are basically fusiform excision. 
During these procedures, the normal tissue much larger 
than the lesion must be inevitably removed [10]. To reduce 
the tension of fusiform excision by distributing the force in 
multiple directions and minimize the loss of normal tis-
sue, S-plasty can be applied [10,11]. A low impaired heal-Jae Keun Kim, et al.
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ing or recurrence was reported with S-plasty and bilateral 
gluteus maximus fascia advancing flap [10], but the proce-
dures including a flap surgery are not as easy as the pri-
mary closure and needs caseload to gain proficiency [12]; 
especially in a low incidence area, gaining of proficiency is 
difficult so a simple procedure with low complication is 
necessary. The aim of this study was to present the out-
comes of S-plasty without a flap as simple as the midline 
primary closure and the clinical features of pilonidal pa-
tients in a low incidence country. 
METHODS
A consecutive series of 17 patients with pilonidal dis-
ease undergoing S-plasty at the Hospital (the final referral 
military hospital, in South Korea) from July 2008 to 
October 2010 included in the study. The diagnostic criteria 
for inclusion were chronic discharge and suppuration 
from the midline primary pits, or acute pilonidal abscess. 
All procedures of S-plasty were performed under spinal 
anesthesia. Data of these patients were collected with com-
puterized prospective database forms during a perioper-
ative period and via telephone interview for follow-up. 
Data included patient demographics, whether each pa-
tient’s treatment had been for primary or recurrent dis-
ease, duration of symptom, numbers of previous treat-
ment, length of hospital stay, and time to completion of 
treatment. The healing time defined as days from the day 
of starting treatment to the last day of dressing or 
treatment. The degree of hairiness in lower back was grad-
ed by the Ferriman-Gallwey (FG) scoring system [13]. A 
score of 0 to 4 assigned, based on the visual density of ter-
minal hairs, a score of 0 represented the absence of termi-
nal hair, and a score of 4 extensive terminal hair. In this 
study, we modified the hairiness grade; we considered 
more than 3 of FG score as hairy but lower than 2 not hairy. 
With regard to the follow-up telephone interviews (all 
performed in December 2010), each patient was asked to 
answer postoperative course and to whether further treat-
ment was needed. The surgical site infection (SSI) was de-
fined according to the Center for Disease Control (CDC) 
guidelines [14]. The severity of surgical site infection was 
graded [15,16]. Grade I was defined as a wound infection 
treated by opening of the wound at the bedside. Grade II 
was the same as for I but needed antibiotics. Grade IIIa 
complication was closed dehiscent wound under local 
anesthesia. Grade IIIb was defined as the complete wound 
dehiscence or wound needed to be closed under spinal or 
general anesthesia. Statistical analysis was performed 
with SPSS ver. 15 (SPSS Inc., Chicago, IL, USA). A P-value 
of less than 0.05 was regarded statistically significant. 
Mann-Whitney U test were used for non-parametric 
variables.
Surgical techniques
The initial treatment for acute pilonidal abscess was 
performed in the prone jackknife position. Under local an-
esthesia, incision and drainage was done; the skin incision 
should be made where pus could drain effectively and as 
close as to the primary pit in order to reduce incision 
length at a delayed surgery. The wound was dressed once 
daily. Nine to 15 days later, the definitive surgery was 
performed. 
S-plasty was performed for the definitive treatment of 
pilonidal disease (Fig. 1). We used ultrasonogram for de-
marcating the lesion especially when no secondary open-
ings were found. Under spinal anesthesia, the patient was 
placed in the prone jackknife position. After shaving off 
the hair, S-plasty was designed, and the cheeks of buttocks 
taped apart. The longitudinal axis of incision depended on 
the axis of devitalized tissue or the secondary openings; 
the upper end of incision located on the same side of the 
secondary opening to reduce incision length. To improve 
wound healing by approximating fresh skin to the midline 
cleft, the lower end was incised away from the cleft. 
Excision included the primary sinus and the secondary fis-
tula opening or the previous incision and drainage site; 
completely removed unhealthy tissue without cutting into 
it. After achieving hemostasis, a suction drain was placed, 
and the tapes for traction were removed. While the wound 
edges were being approximated with hands, we drew 
lines perpendicular to the wound to match the margin. 
The wound was closed with mattress sutures of 2-0 Nylon 
through the epidermis, subcutaneous fat, and postsacral 
fascia, but nylon sutures left unknotted to help approx-S-plasty for pilonidal disease
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Fig. 1. S-plasty for pilonidal disease. (A) Decide on area to be excised and mark at outer vertical and horizontal points using ultrasonogram. 
(B) Draw 1/4 circle (radius is 2 times bigger than width of excision area) from (x) to upper end and from (y) to lower end. (C) Close incision 
line. Trim line smoothly. (a) Ultrasonogram shows 2.4 × 1.5 × 6 cm pilonidal sinus (ovoid shape hypoechoic lesion). (b) Complete excision of 
devitalized tissue. (c) After drawing lines perpendicular to wound in order to match margin, wound was closed with mattress sutures of 2-0
Nylon and with 2-0 or 3-0 absorbable polyglycolic acid. (d) Comparing with (Fig. 1D), wound closed with S-plasty reduces tension on midline
by distributing it diagonally, flattens the natal cleft, and keeps distal end of incision away from anus.




  Male 
  Female 
17
  0
Age (yr)  21.6 ± 0.6
BMI (kg/m












Duration of symptoms 
  Acute pilonidal abscess (day)
  Chronic pilonidal disease (mo)
6.7 ± 3.5
19.5 ± 18.9
No. of previous treatments
a) 1.5 ± 3.1
No. of patients previously treated more than once
a)  8
Values are presented as number or mean ± SD.
BMI, body mass index.
a)Among chronic pilonidal patients.
Table 1. Patient characteristics imate the wound edges. After subcutaneous tissue was su-
tured with 2-0 or 3-0 absorbable polyglycolic acid, the sub-
cutaneous suture was knotted while the wound edges 
were being approximated with the neighboring nylon su-
tures, and then the nylon sutures were knotted from the 
upper to the lower. The patient was recommended neither 
lying supine nor sitting for 2 weeks to reduce the shearing 
force on sacrococcygeal area [17]. Intravenous antibiotics 
(Cefoxitine) were used for 2 or 3 days, and then oral anti-
biotics were prescribed for 1 week. Daily dressing on the 
wound and drainage was done. The drain was removed 
within 7 days postoperatively or when it was less than 1 
mL for 2 consecutive days. The stitches were removed 8 to 
14 days postoperatively.
RESULTS
All of 17 patients were male (Table 1), with a mean age 
of 21 years (range, 19 to 30 years). A palpable mass or swel-Jae Keun Kim, et al.
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                   Parameter S-plasty (n = 17)
Hairiness (FG score ≥  3) 16
Gross hair shaft in the specimen  9
Secondary opening 10
Culture
  Acute abscess
    No growth
    Streptococcus sanguinis
  Chronic pilonidal sinus or fistula
    No growth
    Staphylococcus aureus
    Staphylococcus capitis
    Escherichia coli













  Surgical site infection
    Grade I
    Grade II
    Grade III-IV
4





Healing time after S plasty (day) 18.1 ± 2.0
Postoperative hospital stay (day) 23.8 ± 7.2
Follow-up months  13.5 ± 2.4
FG, Ferriman-Gallwey.







 (n = 14)
P-value
I. Time between I&D and S-plasty 
(day)
 11.7 ± 3.1
II. Healing time after S-plasty 
(day)
18.7 ± 12.5 17.9 ± 7.8 0.68
Healing time after treatment 
    (day);  I + II
30.3 ± 10.1 17.9 ± 7.8  0.047
Hospital stay after S-plasty (day)  24.3 ± 8.5 23.6 ± 7.3 0.95
Values are presented as mean ± SD.







 (n = 4)
P-value
Healing time after S-plasty 
  (day)
14.4 ± 4.1 30.0 ± 7.0 0.002
Hospital stay after S-plasty 
  (day)
20.9 ± 3.9 33.3 ± 7.8 0.006
Values are presented as mean ± SD.
Table 4. Comparison of healing time and hospital stay depends on
complication
ling was presented in 13 (76.5%), and a history of pain was 
presented in 10 (58.8%) cases. The mean body mass index 
(BMI) was 24.9. Three (17.6%) patients were treated with 
incision and drainage for an acute pilonidal abscess, while 
14 patients (82.4%) had chronic disease. The average dura-
tion of symptoms from onset to admission was 6.7 days 
(range, 3 to 10 days) for acute abscess, and 16.1 months 
(range, 0.5 to 60 months) for chronic pilonidal disease. 
Among the chronic patients the average numbers of pre-
vious treatment were 1.5 (range, 0 to 12), and 8 (57.1%) pa-
tients were previously treated more than once, but no pa-
tient had undergone any definitive treatment; incision and 
drainage had been performed in 7 cases, one had been 
treated with excision of the secondary opening. 
Sixteen of 17 patients were hairy (FG score ≥  3) in lower 
back (Table 2). Nine (52.9%) patients, hairs were seen in the 
bisected specimen. The secondary opening was found in 
10 (58.8%) cases. Bacterial culture of the discharge or cyst 
cavity was performed in 8 (47.1%) patients, bacteria were 
identified in 5 (62.5%) among these patients; Staphylococ-
cus aureus, Staphylococcus capitis, Streptococcus sanguinis, 
Escherichia coli, and Morganella morganii. No bacteria were 
cultured in 3 cases.
S-plasty was performed 11.7 days (range, 9 to 15 days) 
after incision and drainage in the acute abscess patients. 
The average healing time after S-plasty was 18.1 days, was 
similar between the acute and the chronic patients (18.7 
days vs. 17.9 days, P = 0.68) (Table 3), but it was sig-
nificantly different between the patients with and without 
complication (P = 0.002) (Table 4); 14.4 days in 13 patients 
without complication, but 30 days in 4 patients with 
complication. The hospital stay after S-plasty was 28 days 
and different between patients with and without compli-
cation (P = 0.006); 20.9 days in 13 patients without compli-
cation, but 33.3 days in 4 patients with complication. 
All of 17 patients were treated with the primary S-plasty 
without conversion to other procedure, but 4 patients had 
a surgery related complication (SSI, and seroma). Two 
(11.7%) patients developed SSI, one was graded as I, and 
the other was graded as II. The healing time after S-plasty S-plasty for pilonidal disease
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was 22 days for grade I and 33 days for grade II. Two pa-
tients suffered from seroma. There was neither grade IV 
(life-threatening complication) nor grade V (procedure re-
lated death) in this study.
The average follow-up period was 13.5 months (range, 6 
to 33 months). No recurrences were observed. No carcino-
mas were found in pathologic examination. 
DISCUSSION
In this study we presented the surgical outcomes of pri-
mary S-plasty as simple and easy as the primary midline 
closure for the treatment of pilonidal disease and the clin-
ical features of patients in a low incidence country. We 
found that SSI rate of primary S-plasty is 11.7%, com-
parable range of reported SSI rates in other procedures, 
and complication prolongs a healing time.
All of our patients were treated with the primary S-plas-
ty without conversion to other procedure, but 4 patients 
(23.4%) developed impaired wound healing (SSI, and se-
roma). The SSI occurred in 2 patients. The SSI rate in this 
study was upper range of reported SSI rates in the flap sur-
gery (4.9 to 12.8%) [18,19] and consistent with the SSI rate 
(12.4%, range 0 to 38.5%) of the primary midline closure in 
35 studies [20], but it was lower than the SSI rate (33%) in 
the recent report [21], SSI fulfilled the CDC guidelines. 
Besides the rate was acceptable, all SSI were low grade, 
and no severe complication and wound dehiscence occur-
red. This result may support that S-plasty reduce the ten-
sion of midline gluteal cleft by distributing the force in 
multiple directions. The SSI occurred in lower end of the 
suture line when it was inappropriately close to the mid-
line cleft by retraction and lost the property of S shape 
incision. For that reason, we designed the S shape as men-
tioned above in methods to help the lower end of the in-
cision keep away from the natal cleft and the anus.
Two patients (11.7%) suffered from seroma, and each 
was treated with drainage or a repeated aspiration. In ini-
tial 3 cases of our patients, excision extended down to the 
postsacral fascia, and we closed the wound only with mat-
tress sutures of 2-0 Nylon through the epidermis, subcuta-
neous fat, and postsacral fascia. Two of them developed 
seroma on postoperative days 10 and 12 (one or two days 
after stitch out). Afterwards, to prevent seroma complica-
tion, we did not completely shave off the postsacral fascia 
and as possible as left healthy tissue over the sacrum [1], 
and subcutaneous tissue was sutured with absorbable pol-
yglycolic acid [22], and then there was no seroma com-
plication. 
The surgical complication prolonged a healing time 
[21]. The healing time without complication was 14 days, 
comparable to the range reported in off-midline closure 
(10 to 15 days) [22,23]. Though a mean healing time was 
doubled when complication occurred, it was shorter than 
the duration of open wound healing in the literature (41 to 
91 days) [23]. The average healing time after S-plasty was 
similar between the acute and the chronic disease. The 
healing time after the initial treatment of acute pilonidal 
abscess was 30 days, also it was shorter than the duration 
of open wound healing [23]. The postoperative hospital 
stay (24 days) in the army corresponds to the time to nor-
mal activity in general population, reported to a range 
from 8 to 30 days in the flap surgery [2,24]. The post-
operative hospital stay was relatively long in this study, 
because all patients were military soldiers and an officer, 
and they had to be hospitalized without paying money 
and were discharged from the hospital when they were fit 
for duty and physical training. Though prolonged hospi-
tal stay was weak point of this study, we could precisely 
observe the process of the wound healing during that 
period. 
The recurrence was reported from 5.6 to 11 percent dur-
ing oblique excision [9,20,22], and 0.7 percent in S-plasty 
and bilateral gluteus maximus fascia advancing flap [10]. 
In our study, no recurrence was developed during 13.5 
months (range, 6 to 33 months); even it was relatively a 
short term and might be a limitation of the present study, 
but 25 to 100% of recurrence reported within 8 months in 
the recent studies [9,10,22,24]. Another limitation was that 
we followed up the patients via a telephone interview, for 
the former soldiers discharged from military service can-
not be physically examined in the army hospital. 
For rarity in Korea and lacking of knowledge about pi-
lonidal disease, no patients with the chronic disease had 
undergone a definitive treatment, and more than half of Jae Keun Kim, et al.
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patients previously treated more than once because of 
misdiagnosis. The incidence of pilonidal disease varies 
from races, explained with different hair characteristics 
and hairiness among races [22]. In general population, 
males of East Asia were less hairy than Euroamericans 
counterparts [25], and most of Korean men are not hairy in 
lower back and hip, but most of our patients were hairy in 
that region. A mean BMI was 24.9, upper limit of the World 
Health Organization BMI cut-off point for normal body 
weight [26], but for overweight in Asian population [27]. 
These findings may support that hairiness and obesity are 
predisposing factors in pilonidal disease. 
In a low incidence area, pilonidal disease could be mis-
diagnosed, and this causes morbidity and repeated treat-
ments and may disturb the normal activity of patients. 
Therefore the precise diagnosis is mandatory and the 
treatment must be simple and easy, and also the post-
operative outcomes should be acceptable. 
In this study, we have described that the primary S-plas-
ty for pilonidal disease is as simple as the primary midline 
closure, and the surgical outcomes are compatible to the 
results of other surgical treatment including the flap 
surgery. S-plasty for pilonidal disease can reduce the ten-
sion on the excised wound, decrease buttock friction by 
flattening the natal cleft, and reduce the risk of fecal con-
tamination by keeping the distal end of incision away 
from anus. We present the primary S-plasty as a feasible 
treatment option for pilonidal disease in a low incidence 
country.
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